Key indicators: single-crystal X-ray study; T = 203 K; mean (C-C) = 0.005 Å; R factor = 0.047; wR factor = 0.100; data-to-parameter ratio = 18.4.
The cationic complex in the structure of the title compound, [Co(Et 2 NCS 2 ) 2 (C 12 H 8 N 2 )]BF 4 , has a Co III atom with a distorted octahedral coordination formed by four S atoms of two diethyldithiocarbamate and two N atoms of 1,10-phenanthroline ligands. The crystal structure features headto-tail stacking of the phenanthroline ligands. The tetrafluoridoborate anions are positioned in the channels between the cation stacks running along the a axis, and form weak C-HÁ Á ÁF interactions.
Related literature
For other bis(dialkyldithiocarbamato)L 2 cobalt(III) complexes (L 2 = bismonodentate or bidentate ligands), see : Bhardwaj & Aftab (1990) ; Deplano & Trogu (1982) ; Deplano et al. (1983) ; Hendrickson et al. (1975) ; Holah & Murphy (1971) ; McCleverty et al. (1977) ; Okuno et al. (1989) ; Hodgson et al. (2008) ; Ware et al. (1998) .
Experimental
Crystal data [Co(C 5 
Data collection
Siemens SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.761, T max = 0.944 16341 measured reflections 5982 independent reflections 4410 reflections with I > 2(I) 95.48 (7) N2-Co-S1
97.99 (7) S2-Co-S1
76.56 (3) S3-Co-S1
95.87 (3) S4-Co-S1
168.45 (3) Table 2 C-HÁ Á ÁF contacts (Å , ). 
Data collection: SMART (Siemens, 1995 ); cell refinement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999).
Comment
The reaction of the bimetallic cobalt(III) complex [Co 2 (Et 2 NCS 2 ) 5 ]BF 4 (Hendrickson et al., 1975) (McCleverty et al., 1977; Deplano & Trogu, 1982; Deplano et al., 1983; Ware et al., 1998; Hodgson et al., 2008) . Several papers on the preparation of diimine complexes with L=2,2'-bipyridine or 1,10-phenantholine have been published (Holah & Murphy, 1971; Okuno et al., 1989; Bhardwaj & Aftab, 1990; Hodgson et al., 2008) . In the present communication the crystal structure of [Co(Et 2 NCS 2 ) 2 L]BF 4 (L=1,10-phenanthroline)(I), formed by reaction of [Co 2 ((C 2 H 5 ) 2 NCS 2 ) 5 ]BF 4 with 1,10-phenanthroline, is reported.
The molecular structure of (I) is shown in Fig. 1 . The Co atom has a distorted octahedral coordination formed by four S atoms of two dithiocarbamate and two N atoms of 1,10-phenanthroline ligands ( Table 1 ).
The crystal packing of the title compound (Fig. 2) features head-to-tail cationic complexes assembled in the crystal via stacking of the phenanthroline ligands in an alternating mode (interplanar distance is 3.57 Å). The tetrafluoroborate anions are located in the channels between the cation stacks running along the a axis of the structure and are held in position by many C-H···F interactions between phenanthroline C-H bonds and the F atoms of the tetrafluoroborate anion, (Table 2) .
Experimental
The complex(I) was prepared by reaction of equimolar amounts of [Co 2 ((C 2 H 5 ) 2 NCS 2 ) 5 ]BF 4 (Hendrickson et al., 1975) and 1,10-phenanthroline in dichloromethane solution at room temperature following the same procedure to that reported for the synthesis of the analogous dimethyldithiocarbamate complex (Hodgson et al., 2008) . Crystals were grown from a dichloromethane solution.
Refinement
Hydrogen atoms were placed in calculated positions and refined using the riding model [C-H 0.93-0.97 Å), with U iso (H) = 1.2 U eq (C) for aromatic and methylene groups and 1.5U eq (C) for methyl groups. In the case of the methyl groups, protons were rotated to fit the H-atom positions to the observed electron density. SHELXL97 retraints SIMU and DELU (Sheldrick, 2008) were applied to the thermal parameters for the fluorine atoms of the tetrafluoroborate anions.
supplementary materials sup-2 Figures   Fig. 1 . Structure of (I) showing 50% probability displacement ellipsoids; the H atoms are omitted for clarity. 24 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes (i) x,y,-1+z (ii) -1/2+x,1/2-y,-1/2+z (iii) 1-x,1-y,1-z (iv) 1/2-x,-1/2+y,1/2-z supplementary materials sup-10 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

